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Abstract 

A direct methanol fuel cell (DMFC) is an attractive power source for a wide range of applications from 
vehicles to portable uses. The cell performances of DMFCs were evaluated using a reference electrode at 
high temperatures. House-made grafted membranes, which have a higher conductivity and a lower 
methanol permeability than Nafion, were also used for this system. In addition, the room temperature 
performances without auxiliary units were tested. Based on the experimental results, suitable applications 
for DMFCs were discussed in terms of the system efficiency and the energy density. Finally, we propose 
future opportunities and issues for DMFCs. 

Direct methanol fuel cell, Reference electrode, Grafted membrane, Battery, Energy efficiency, 
Power density 
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Fig. 1 Schematic diagram of a direct methanol fuel cell. 
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Anode: Pt-RWC 3mg/cm* 
Cathode: Pi/C 2mg/cm' 
Membrane: Nafion 1 1 7 
Fuel: IM McOH/HjO, I3cc/min 
Air 3atm, I.OL/min 
Bubbler: 40°C 
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Fig. 2 Cell performances of DMFC (upper) and the 

anode and the cathode potentials vs. RHE (lower) 
at various temperatures. 
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Methanol concentration dependence of open 
circuit voltage and the anode and the cathode 
potential vs. RHE. 
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Fig. 4 Power density map for fuel and air stoichiometry. 
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Fig. 5 Comparison of grafted membranes and Nations 
for conductivity (upper) and water and methanol 
uptakes (lower). 
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Fig. 6 Cell performance of ME As using different Fig. 7 Cell voltage and power density performances at 

membranes at 97*0. room temperature in non-auxiliary operation. 
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Fig. 8 Calculated fuel energy density vs. methanol 

concentration at various cell voltages of DMFC. 
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Fig. 9 Calculated total energy density vs. cell/fuel 

volume ratio at various cell vottages of DMFC. 
Fuel concentration; 64wt%. 
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